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1. Introduction 
Under tropical and subtropical conditions the heat of transmission through in-
sulated container walls is influenced by radiation. The cooling capacity of the 
container must be chosen conformable to the maximum heat load. This report com-
pares the transmission of a reference and a practical container under South-
Italian conditions. 
2. Container 
The reference container has insulated walls all over, with a K-value of 
0,^ W/(m2.K). The practical container has top and bottom k-values of 0,1, side 
walls 0,7 and front and rear wall 0,A. The length, width and height are respec-
tively 12 m, 2,5 m and 2,5 m. The inside temperature is -20 C. The orientation 
of the container is north-south (rear - front) and north-west/south-east. 
3. Ambient climate 
The air velocity around the container gives a convective heat transfer of 
15 W/(m27K). The adsorption coefficient is 1 because the radiation has already 
been corrected for the reflection. Table 6 shows the climate conditions. 
k. Method of calculation 
To calculate the temperature inside the wall a step-by-step numerical solution 
was used of the Binder-Schmidt type (see Arpaci, Conduction heat transfer,. 
Add?son-West ley, Reading, 1966, p„ 515). 
The surface temperature was calculated every time step from a heat balance over 
the surface. The surface temperature equal Is: 
T -, = (J + a : T . + - L T )/(a + •£-) • 
surf air Ax 1 Ax 
where 
J W/m2 radiation 
a W/(m2« K) heat transfer (convective) 
T . C air temperature 
ai r 
W/(m • K) thermal conductivity of insulation material 
Ax m distance from surface to first nodal point 
T. C temperature of first nodal point, one time 
step back. 
5. Results 
5.1. Ambient température and transmission through the bottom 
The ambient temperature varies between 30 and t^O C. The temperature in the 
container is -20 C. The minimum heatflow corresponds with a temperature difference 
of 50 K and the maximum heatflow with 60 k. The influence is 20% according to the 
lowest temperature difference. From table 1 to 2 it follows that the calculated 
difference is 19,5%.of walls not facing the sun. The reference container behaves 
better than the practical container. The difference between maximum and minimum 
heat flow through the bottom is only 13%. This can be explained by the thickness 
of the insulation and the corresponding time lag of 3 to 4 hours. 
5.2. Effect of radiation_on total^  transmission 
Without sunshine the mean total transmission of the reference container is 2841 W. 
The mean daily total transmission with sunshine is 3268 W. The effect of radiation 
is only 15%. The maximum heat flow is 4000 W, thus k\% more than the mean total 
transmission without radiation. 
5.3. iffeçt of orientation 
Studying table 5 it is clear that the effect of the orientation of the container 
is neglectable. 
Only the maximum heat flow of the practical container In the north-south 
orientation is much higher than in the north-west/south-east orientation; 
3999 - 3847 = 152 V. 
The difference of the reference container is only 61 W and reversed as well. 
5.4. Reference and practical container 
There is no real difference between the transmission of the reference and the 
practical container. 
-3-
































































































































































. 2 t _ 









































































































































































































































































































































































































































































































































































































figures between ( ) give the time 
Table 6. Radiation on walls of a container under South-1 talian conditions, and 
ambient temperature 
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